Temporary fluctuations of the U.S. consumption-wealth ratio, cay, predict excess returns on international stock markets at the business cycle frequency. This finding is the reflection of a 
Introduction
If stock markets are perfectly integrated, then they should be driven by the same factors. Harvey (1991) , Campbell and Hamao (1992) and Ferson and Harvey (1993) document the importance of global risk factors for the predictability of national stock market returns as well as explaining their cross-sectional differences. In particular, Campbell and Hamao (1992) show that U.S. financial variables, such as the dividend-price ratio (Campbell and Shiller, 1988; Fama and French, 1988) or the relative treasury-bill rate (Campbell, 1991; Hodrick, 1992) , do not only predict stock returns on the U.S. but also on the Japanese stock market.
Building upon the seminal contributions of Ludvigson (2001, 2004) , Guo (2006) shows that short-run fluctuations of the U.S. consumption-wealth ratio predict quarterly excess returns on U.S. as well as risk premia on foreign stock markets. These findings leave the impression of a common, temporary component in national stock markets.
Based on these findings, the aim of this paper is twofold. First, I show formally that the U.S.
consumption-wealth ratio has to forecast returns on foreign stock markets if the basic logic holds that motivates its use as a predictive variable for U.S. stock returns, thus complementing the recent evidence by Guo (2006) who stops short of providing a formal rationale for his findings. In addition, this paper shows that the predictive power of the U.S. consumptionwealth ratio is most pronounced at the business cycle frequency which is in line with theoretical macroeconomic models that rationalize predictability of stock returns with timevarying risk aversion over the business cycle. 1 The finding of international stock return predictability by short-run fluctuations of the U.S. consumption-wealth ratio, henceforth abbreviated with cay, stresses the impression of a common, temporary component in national stock markets. However, the implications of a global, stationary stock market component for 1 Time variation in risk aversion can be induced by uninsurable background risks (Constantinides and Duffie, 1996; Heaton and Lucas, 2000a,b) , limited stock market participation (Polkovnichenko, 2004; VissingJoergensen, 2002) or the formation of consumption habits (Constantinides, 1990; Campbell and Cochrane, 1999) .
the comovement of stock markets have not been considered so far. It is the second main contribution of this paper to fill this gap.
The existing literature on international stock market comovement has taken two extreme points of view as of yet. On the one hand, a wealth of studies focuses on short-term correlations documenting a considerable increase in the short-term (monthly) correlation of global stock market returns in the past two decades (e.g. Longin and Solnik, 1995; Del Negro, 2004, 2006; Goetzmann et al., 2005; Berben and Jansen, 2005) . On the other hand, the idea that covariation is the reflection of a common permanent component in national stock markets has attracted a lot of attention since the dispute between Kasa (1992) and Richards (1995) . Kasa (1992) provides evidence for one common stochastic trend driving the five major stock markets in the long-run using the Johansen cointegration test. Richards (1995) questions the statistical basis of Kasa´s analysis and tests empirically some of the restrictions of cointegration on the time-series behaviour of national stock markets.
Cointegration among national stock markets requires the predictability of relative stock returns, since a deviation from the common trend by one stock market should be exactly offset by another. For the same reason, cointegrated stock markets imply virtually no long-run gains from international diversification. Richards (1995) provides some evidence for relative stock return predictability. Hence, we cannot rule out the existence of a common, permanent stock market component. In addition, Goetzmann et al. (2005) highlight that --judged by short-term correlations --the scope of international diversification among the stock markets of the major economies is very limited.
This paper takes an intermediate position in terms of the frequency (monthly versus several years) at which the comovement of stock market returns is regarded compared to the existing literature on this issue. I argue that the predictive power of U.S. cay for foreign stock market returns reflects the substantial importance of a common, temporary component in explaining the evolution of national stock markets at the business cycle frequency. The forecast ability of cay peaks at three-year horizon. I assess how much of the covariation of the G7 stock markets at three-year horizon can be reconciled with the exposure to cay, the mirror image of the common, transitory stock market component.
The main results are easily summarized. Sensitivity to cay explains between 15 to 60 percent of the comovement of three-year returns on the G7 markets over the sample period from the between the G7 stock markets implied by their exposure to the common stationary component is even more pronounced. This finding coincides with the observation of a tremendous rise in cross-border capital flows in the past two decades (e.g. Tesar and Werner, 1995; Rey, 2004, 2006; Lane and Milesi-Ferretti, 2001 ) and with firm level evidence of the increasing importance of global shocks for short-term comovement of stock returns in the course of the last twenty years (Brooks and Del Negro, 2006) . Thus a higher degree of integration among international stock markets seems to have raised the importance of the common, stationary component for the time-series variation in and comovement between the G7 stock markets.
The remainder of this paper is organized as follows. In the next section, I sketch my slight refinement of the framework of Ludvigson (2001, 2004) to show formally why the U.S. consumption-wealth ratio should be informative about the future path of foreign stock markets. Section three assesses the cointegration properties of the resulting four variables comprising decomposition of the U.S. consumption-wealth ratio in detail. The predictive power of U.S. cay for excess returns on the MSCI indexes of the G7 is assessed in section four. Section five discusses the role of cay in explaining stock market comovement. Finally, I
summarize in section six. The appendix contains details about the construction and sources of data used in this paper as well as a variance decomposition of the four variables that form my consumption-wealth ratio proxy with respect to permanent and transitory shocks in the cointegrated system 2 The relation between U.S. consumption, wealth and expected returns on foreign stock markets
The main results of Ludvigson (2001, 2004) convey the notion that time variation in the U.S. consumption-wealth ratio, i.e. time variation in cay, finds its main source in cyclical changes in the market value of U.S. households´ stock market wealth. These market value changes are induced by expected returns on stock market wealth mirrored in broad stock indexes. Hence, cay predicts stock returns. I use the remainder of this section to show formally that this reasoning pertains to U.S. households' foreign stock holdings as well, such that U.S. cay has to forecast returns on foreign stock markets. Therefore, I tautologically rewrite the trivariate consumption-wealth ratio approximation of Ludvigson (2001, 2004) to explicitly take account of U.S. households' foreign stock holdings.
Following Campbell and Mankiw (1989) , Lettau and Ludvigson (2001) regard a representative agent economy in which all wealth is traded.
The representative household faces an intertemporal budget constraint of the form:
where W t denotes aggregate wealth (human wealth plus asset wealth) in period t. C t denotes consumption and R w,t+1 the net return on aggregate wealth.
Rearranging the budget constraint for the ratio of consumption to wealth and taking a loglinear approximation around the mean consumption-wealth ratio under the assumption that this mean is covariance stationary leads to the following law of motion for the log consumption-wealth ratio. 
Lower-case letters denote natural logarithms throughout the chapter, Δ denotes the difference operator.
In order to make Equation (2) empirically tractable, Ludvigson (2001, 2004) decompose aggregate wealth into its components asset and human wealth and loglinearise around the long-run mean of the ratio of human and asset wealth which leads to
with v interpretable as average share of asset wealth in aggregate wealth, a t , log asset wealth and h t , log human wealth such that the log consumption-wealth obeys
decomposing the return on aggregate wealth, ,accordingly (Campbell, 1996) . Apparently, the share of foreign equity in U.S. asset wealth is small in absolute terms but experienced a substantial increase since the mid-1980s. Since could also be interpreted as a measure of home bias in U.S. asset wealth, this figure visualizes the decline in home bias as documented in Lane and Milesi-Ferretti (2001) for a large set of countries.
Combining (4) with (5) gives
A loglinear approximation of the gross return on asset wealth, , with respect to foreign equity and domestic asset wealth follows the same pattern as the decomposition of the asset wealth components (Campbell, 1996) , such that we obtain and hence 
by plugging (6) into (2). 
Multiplying out gives
However, (8) cannot be employed for empirical purposes because one part of aggregate wealth, human wealth, is unobservable. I follow Lettau and Ludvigson (2001) and assume labour income to represent the dividend paid from human wealth and thus its non-stationary component to overcome this obstacle. Then log human wealth, h t , obeys
with y t , log labour income, κ, a constant term and a covariance stationary term z t . Plugging (9) into (8) and assuming that the return on labour income equals the return on human wealth 
According to (10), c t , log consumption, fs t , log foreign equity, λ t (daw t -fs t ), the interaction term of foreign equity with domestic asset wealth and the (time-varying) share of domestic asset wealth in U.S. households´ asset wealth and y t , log labour income, cointegrate provided they are integrated of order one, I(1). Hence, time variation of the consumption-wealth ratio, i.e. a temporary deviation from the common trends, mirrors either returns on (changes of) foreign equity holdings, returns on the interaction term, changes of labour income or consumption growth or some combination of those. Admittedly, the interaction term is hard to interpret economically and so are returns on this variable. However, the only purpose of this decomposition of the consumption-wealth ratio is to examine the error-correction properties of foreign stock holdings of U.S. households in the cointegrated relation between consumption and aggregate wealth to provide a formal rationale of the predictive power of U.S. cay for foreign stock market returns.
Empirical Evidence: Cointegration, Error Correction and Variance Decomposition
If foreign stock holdings adjust temporary deviations from the common trend among consumption and aggregate wealth, then U.S. cay has to mirror future returns on foreign stock markets. This is the implication of the present value representation (10) Labour income and consumption are approximated as proposed by Ludvigson (2001, 2004) . As pointed out by Lettau and Ludvigson (2001) as well as Rudd and Whelan (2006) , the budget constraint (1) refers to total personal consumption flows. Since we do not observe consumption flows we rely on expenditures as best proxy. Lettau and Ludvigson (2001) follow Blinder and Deaton (1985) and assume that the log consumption expenditure on non-durables and services consumption is a constant multiple of the logarithm of total consumption expenditure. Rudd and Whelan (2006) provide evidence that the relation between log non-durable and services consumption and log total personal consumption expenditure is not constant over time. However, Lettau and Ludvigson (2004) argue that durable consumption expenditure represents rather replacements or additions to an existing stock than a service flow from the stock of durable goods and hence is better described as wealth which is the view I follow in this paper. The choice of consumption approximation will have an impact on the estimates of the cointegration coefficients as e.g. discussed in Hoffmann (2006a) but it turns out that the qualitative results in terms of error correction properties and forecasting power for stock returns remain unaltered, even though the by now common assumption of a constant relation between total consumption and expenditures on non-durables and services is debatable in this context.
Unit root tests show that the four variables under consideration are I(1), which conveys the notion that my four-variable approximation of the log consumption-wealth ratio should cointegrate.
3 Table 1 
displays results of the Johansen cointegration test, critical values for
Trace and L-max test as well as the test statistics for both of the tests.
Akaike (AIC) and Schwartz (SIC) information criteria suggest an appropriate lag length of one quarter for the vector autoregressive representation (VAR) of the four variables.
According to the test statistics, the null of no cointegration for the relation between nondurables and services consumption expenditure excluding clothing and shoes, foreign equity 3 Unit root tests are not reported to conserve space holdings, the interaction term of foreign equity with domestic asset wealth and labour income is rejected at 90 percent confidence level. Hence, the test results can be interpreted in favour of one cointegrating relation among the four variables under consideration.
The cointegrating relation (10) imposes the restriction that the cointegration coefficients of foreign equity holdings and the interaction term of foreign equity with domestic asset wealth should equalize. I assess these restrictions by estimating the cointegration vector via a dynamic least squares regression (DOLS) proposed by Stock and Watson (1993) . OLS estimates of cointegrated variables converge to their true value with the sample size rather than with the square root of the sample size (Stock, 1987) . Thus, these estimates are Newey-West corrected t-statistics appear in parenthesis (Newey and West, 1987 
Note that the cointegration coefficient estimates of foreign equity and log domestic asset wealth minus log foreign equity are approximately the same as required by the decomposition of the consumption-wealth ratio. Engle and Granger (1987) point out that for every cointegrating relation an error-correction representation exists. Here, the error correction properties of the cointegrated system should reveal if foreign equity adjusts a temporary deviation from the common trend among consumption and aggregate wealth which would rationalize the predictive power of cay for foreign stock market returns.
The vector error correction representation (VECM) of x t = [c t ,fs t ,λ t (daw t -fs t ), y t ]′ is
in which Δx t = [Δc t ,Δfs t ,Δ(λ t (daw t -fs t )) Δy t ]′ is the vector of first differences and x t-1 the vector of lagged levels, α ≡ [α c ,α fs ,α daw-fs ,α y ]′ is the vector of error correction coefficients. The adjustment coefficient estimates of both of the asset wealth components, foreign equity and foreign equity interacted with domestic asset wealth are statistically different from zero which mirrors the responsibility of the two components for the error correction in the cointegrated system. From (10) error correction through foreign equity implies that the cointegration residual, cay, mirrors expected returns on foreign equity and hence on foreign stock markets which thus explains the findings of Guo (2006) .
Error correction through foreign equity holdings implies that the market value of foreign stocks varies mainly in response to transitory shocks. I follow Hoffmann (2001) in identifying permanent and transitory shocks in the cointegrating system to quantify their contribution to the forecast error variance of the level of consumption, foreign stock holdings, domestic asset wealth interacted with foreign equity and labour income.
As I regard a cointegrated system with four variables and one single cointegrating relation, there are three permanent shocks representing the innovations to the three common trends and one single transitory shock (Stock and Watson, 1988) . Identification is achieved by inverting the vector error correction representation of x t = [c t ,fs t , λ t (daw t -fs t ) ,y t ]′ into a multivariate Beveridge-Nelson moving average representation in terms of the reduced form disturbances (Beveridge and Nelson, 1981) , which is given by
The first term on the right-hand side of (13) represents the random walk and the second term the stationary component of x t . Johansen (1995) shows that C(1) can be identified with the parameters of the VECM, such
where β ⊥ , α ⊥ are the orthogonal complements of α and β. The Granger representation theorem implies that α and β satisfy β´C(1) = 0 and C(1)α = 0.
The common trends, π t , thus are
Let denote the permanent shocks to the cointegrated system and the transitory shock if it is orthogonal to the permanent shocks. Hence, the structural permanent shocks and the structural transitory shock are identified via
with and to make sure that and have unit variance.
With this identification it is straightforward to quantify the contribution of the three permanent shocks and the single transitory shock to the forecast error variance of the four cointegrated variables. Table 3 Note also that the impact of the transitory shock on the variance of foreign equity is stronger than on domestic asset wealth which is in line with the magnitude of the error correction coefficient estimates. The foreign equity adjustment coefficient is larger than that of domestic asset wealth, i.e. the transitory shock has to have a stronger impact on foreign equity than on domestic asset wealth.
Consumption and labour income do not participate in the error correction mechanism. Their adjustment coefficients are statistically indistinguishable from zero, which means that both of the variables should be predominantly driven by the permanent shocks. Variance decompositions for consumption and labour income support this reasoning. Almost all of the variation in consumption and labour income can be attributed to the three permanent shocks at any time horizon.
U.S. cay and excess returns on foreign stock markets
The forecast ability of cay for stock market returns has raised continuous debates. Brennan and Xia (2005) are concerned that the predictive power of cay is due to a look-ahead bias because the cointegration parameters used to estimate cay are estimated over the full sample period which explains why cay does not predict stock returns out-of-sample but only insample. Additionally, Hahn and Lee (2003) argue that the forecasting power of cay is largely driven by a time trend.
In their reply to this critique, Lettau and Ludvigson (2005 a, b) show that the success of cay in explaining excess returns does not necessarily involve estimation of the cointegration coefficients. Hence, look-ahead bias by estimating the cointegration coefficients is not likely a reason for the predictive power of cay. Moreover, they argue that if one estimates the cointegration coefficients, it would be inappropriate not to use information from the full sample period since cointegration is a long-run phenomenon. Hoffmann (2006b) shows that the Ludvigson (2001a, 2004 ) framework implies two cointegrating relationships that are not discovered by standard cointegration tests because of deterministic trends and a structural break. However, he also shows that the predictive power of cay is still a salient feature of the data if one properly takes account of the before mentioned issues.
I thus focus on the in-sample predictability of long-horizon excess returns on the Morgan Stanley Capital International (MSCI) indices of the G7 stock markets. Since cay is only observed at quarterly frequency, I calculate end-of-quarter returns from monthly data on the MSCI G7 indexes denominated in U.S. dollar. Following Campbell and Hamao (1992) , the U.S. three-month t-bill rate is used to obtain excess returns. 
with the log excess return on the MSCI stock index of country i at time horizon t+h.
Newey-West corrected t-statistics appear below the regressor estimates (Newey and West , 1987) . R² reports the adjusted R². Bold faces highlight significant estimates. Apart from Japan all stock market excess returns of the remaining G7 economies are predicted by cay which corroborates Guo (2006) . The peak of the forecast ability of cay is reached at time horizons between 12 and 16 quarters consistent with theoretical macroeconomic models that motivate time-varying risk premia with time variation in risk aversion (Constantinides, 1990; Constantinides and Duffie, 1996; Campbell and Cochrane, 1999; Heaton and Lucas, 2000a,b; Vissing-Joergensen, 2002; Polkovnichenko, 2004) .
The R² statistics display that substantial proportions in the variation of foreign stock market returns are explained by cay. The highest R² statistics for foreign stock markets is 0.37 for the United Kingdom.
Evidence for predictability of stock returns from long-horizon regressions in relatively small samples should be regarded with healthy scepticism since the standard errors of the regressor estimates rely on asymptotic distribution theory (see e.g. Valkanov (2003) and the literature surveyed therein). However, Hodrick (1992) shows that a large amount of long-horizon predictability is consistent with a small portion of short-run predictability.
Here, for four of seven countries, U.S. cay predicts the one-quarter excess returns statistically significantly. Guo (2006) examines a wider cross-section of countries at the one-quarter horizon and finds most of developed economies' stock market returns to be explained by cay.
Hence, it seems justified to conclude that U.S. cay predicts foreign stock market returns.
The (conventional) long-horizon regressions conducted in this section serve to illustrate at what time horizon the predictive power of cay for foreign stock market returns reaches its peak. As emphasized above, the peak of predictability at three and four year horizon is consistent with theoretical macroeconomic models.
When stock market excess returns denominated in local currency are considered, the qualitative results remain the same. Moreover, the results do not change if I employ the respective countries´ short-term interest rate to obtain excess returns (not reported). However, these studies focus on Anglo-Saxon countries while Hamburg et al. (2007) present evidence that German cay does not predict German stock market returns but macroeconomic variables as the unemployment rate. The predictive power of a Japanese consumption-wealth ratio for national stock market returns is virtually zero as well (Nagayasu, 2006) . Obviously, U.S. cay explains risk premia on both Anglo-Saxon and European countries' stock markets.
The explanatory power of cay for excess returns on the G7 stock markets seems to be substantial. Recent empirical studies Rey, 2004, 2006; Lane and Milesi-Ferretti, 2001 ) emphasize that cross-border equity flows have increased tremendously in the last two decades. Hence the explanatory power of cay should be especially pronounced since the mid1980s. In order to visualize this point, figures 2 to 8 present realised three-year excess returns on the G7 stock markets together with the corresponding fitted values from regression (17).
The overall picture that emerges is that cay captures the three-year variation in long-horizon excess returns reasonably well, especially in the sample period from 1990 to 2005 thus corroborating the conjecture made above.
As suggested by the cointegration framework, the U.S. consumption-wealth ratio is informative about the future path of foreign stock markets. But the question remains if the forecast ability of cay survives once a country-specific predictor of stock returns, e.g. the respective national dividend-price ratio, is considered as an additional forecast variable in the long-horizon regressions.
I construct national dividend-price ratios from MSCI total return and price indexes as described in Kasa (1992) 
with the log dividend-price ratio of country i. Table 5 presents the results.
It is apparent that the forecast ability of cay is not materially affected by the presence of the national dividend-price ratio as additional regressor. Noteworthy is the finding that the Japanese, British and German dividend-price ratio predict excess returns on the respective national stock market. While the British and German dividend-price ratio as well as cay jointly predict long-horizons returns on the respective MSCI index, the Japanese dividendprice ratio is the only variable with forecast ability of excess returns on the Japanese stock market.
These results corroborate that a common temporary component in national stock markets exists. Its importance is mirrored in the predictive power of cay for foreign stock returns. The impact of the common component on international stock markets is highest at the business cycle frequency. In addition, cay forecasts risk premia on foreign stock markets even in the presence of country-specific predictors of stock returns. As Campbell and Hamao (1992) point out, a single variable that predicts stock returns on several national stock markets can be interpreted as the reflection of a common stock market component. Furthermore, the sensitivity of national stock markets to this common component should explain covariation among these markets.
Covariation of returns
Following this logic, the predictive power of U.S. cay seems to reflect a temporary component common to national stock markets as it explains a considerable fraction of the variation in risk premia on the G7 stock markets. Hence we should also obtain information about the degree of covariation between the G7 stock markets by their sensitivity to cay.
Information about stock market comovement should thus be inferred from
where r is the N-by-1 vector of excess returns on the G7 markets at a particular time horizon with N the number of returns, cay reflects the common temporary component, γ denotes the N-by-1 vector of coefficients from the long-horizon regressions (17) at the respective time horizon, and ε denotes the N-by-1 vector of the corresponding error terms.
Hence, the covariance of the excess returns obeys
so that we can measure covariation implied by the exposure to cay with a multivariate " " There is still some covariation between the G7 markets that is unexplained which could be caused by a common permanent component in international stock markets or due to countryspecific effects as suggested by Richards (1995) . Nonetheless, table 6 highlights the importance of the international stock market component in explaining the covariation of national stock markets at the business cycle frequency.
Furthermore, this finding sheds light on the degree of integration of the G7 stock markets.
Comovement caused by a common component can be interpreted as reflection of integration of capital markets (Campbell and Hamao, 1992) . The amount of covariation explained by the common stock market component is not negligible which is suggestive of relatively well integrated stock markets among the G7.
In addition, figures 2 to 8 convey the notion that the importance of the common component for the covariation of the G7 returns is particularly pronounced in the sample period from 1990 to 2005. Table 7 reports the amount of covariation explained by cay for this sample period.
Consistent with the visual impression from figures 2 to 8 the explanatory power of the international stock market component for comovement of the G7 markets is considerably stronger than in the full sample. This finding does even pertain to Japan vis-à-vis the other G7 economies. The common temporary component explains up to 70 percent of the covariation among the G7 stock markets since the 1990s and leaves the impression of increased market integration among the major industrialized countries.
Summary
This paper corroborates and extends earlier evidence for the existence of a common temporary component in international stock markets that is reflected in the predictive power of short-run variations in the U.S. consumption-wealth ratio, cay, for excess returns on foreign stock markets at the business cycle frequency. This common component is responsible for 15 to 60 percent of the covariation between 3-year excess returns on the G7 stock markets in the period from 1969Q4 to 2005Q1. This finding is most pronounced for the sample period from 1990 to 2005 where we date the onset of financial globalisation. Taken together these findings are suggestive of an increase in the importance of the common stock market component for the time series variation in and covariation between major stock markets. The latter result ties in with empirical studies that highlight the growing importance of global factors for the comovement of national stock markets at relatively high (monthly) frequency (Brooks and Del Negro, 2006) .
In addition, this paper provides a formal rationale for the predictive power of U.S. cay for excess returns on foreign stock markets. The market value of U.S. households' foreign equity holdings changes in response to expected returns on foreign stocks to adjust deviations from the common trend among consumption and aggregate wealth in the U.S. Notes: This table reports the forecast error variance share of the level of the cointegrating variables, consumption, c, foreign equity, fs, domestic asset wealth interacted with foreign stock holdings and the share of domestic asset wealth in asset wealth, λ(daw-fs) and labour income, y, that can be attributed to the combined three permanent shocks (columns "P") and the single transitory shock (columns "T"). The forecast horizon h is in quarters. 
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